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RECENT APPLICATIONS AND BACKGROUND

Within the last decade, interest has been developed in the ap
plication of the principles of behavior to business and industry.
There continues to be an expanding list of well known corporations
where behavior analysis has been used to solve human performance
problems.

A number of these have added to or replaced their training

departments with some variation of a "Systems Performance Department."
The training specialist has become more of a human performance problem
solver rather than an industrial educator.

Industrial training is

becoming concerned with the solution for poor worker performance.
Much of this interest is the result of widespread circulation
among various business and training publications of the results that
Edward Feeney, while a Vice President at Emery Air Freight Corpora
tion, obtained in a variety of settings at Emery using Skinner's
(1953) principles of human behavior.

Feeney (1971) reports a $650,000

profit per year for Emery in one department alone where a system of
feedback and positive reinforcement techniques were used.

When

smaller packages were shipped in larger containers, ground time and
handling were reduced which resulted in shipment savings.

Emery's

shipping departments all across the country began a Feeney designed
system of providing information or "feedback" to dockmen about their
increased use of containers.

In addition, the workers were given

positive reinforcement in praise and recognition for improved per
formance and performance that met a specified criterion.

The results

indicated an increase from 45% to 95% in the effective utilization of

1
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containers to ship air freight packages.

This improvement was

achieved in 70% of Emery's plants in just one day.

Moreover, Feeney

(1972) reports that this increase was still maintained three years
after initiation.

The latest information from Emery (Paul F. Ham

mond, personal communication, October 15, 1973) reveals that the
system has not only continued its effectiveness, but far exceeded
all expectations with even greater than reported savings.

The savings

from effective container utilization alone for the year 1972 at Emery
was $1,150,000.
Praxis Corporation is a New York based company that describes
itself as "designers of effective manpower utilization systems"
(Praxis Corp., 1970).

Praxis has designed performance systems for

a number of large corporations and offers a Performance Analysis Work
shop which instructs the participants in analyzing performance pro
blems using a behavioral approach.

For this purpose, Praxis (Feeney,

1971) has developed the following concepts and techniques concerning
human performance:
"l. Most workers know almost all there is to know about their
jobs through listening, trial and error and by using innate
problem-solving skills. And just as important almost all
workers want to do a good job. But because of fault in the
way jobs are designed or in the way those jobs are perceived
by workers, performance is often lest ;han satisfactory.
2. Performance deficiencies caused by poor job design cannot
be remedied by training, just as a sightless man cannot be
taught to see. Praxis Corporation calls these performance
deficiencies Deficiencies of Execution. Deficiencies of
Knowledge reflect a lack of information on the part of em
ployees and can be corrected by one or another form of in
struction.
It is important to discriminate between these
two types of deficiencies and to correct DE by some other
means than training.
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3. Praxis has found that more than half of all performance
deficiencies in business, industry and government today are
the result of execution deficiencies. No amount of training
can correct them. In fact, the result of training programs
that aim to correct execution deficiencies is almost always
wasted time, wasted money, unimproved performance and an
alienated training group.
4. Deficiencies of execution are usually caused by one of
three things:
a) Poor feedback - workers don't know how well
or poorly they are doing in relation to an accept^ able standard. And if they do know, it's usually
a considerable amount of time after the fact.
b) Rewards, particularly the non-monetary type
such as a sense of accomplishment, praise and
recognition are absent from the job situation and,
in some instances, workers are in fact punished
for a good performance.
c) Jobs are designed in ways that prevent the
primary task from being completed — either be
cause competing tasks hinder performance or be
cause the physical environment does not promote
proper performance.
5. On-site observation is the only real measurement of per
formance — even when statistics exist.
6. Decisions for solving performance problems should be
made on the basis of the dollar payoff that performance
improvement can produce. That is, managers considering per
formance improvements programs should subtract from the cost
of a deficiency the cost of implementing the improvement
program, and then rank the net payoff in descending order
of dollar return. Solutions promising the greatest payoff
should be attended to first."
Praxis (1372) implements these steps in the form of a "Perform
ance Audit" which they publish in wall chart format.

Mager and Pipe

(1970) also provide a flow diagram and list of questions to ask in
analyzing performance problems.

This is also a tool for identifying

problems to determine whether they are deficiencies of knowledge or
execution.

When this distinction is made, the potential solutions
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become much more apparent.

A Systems Approach

Rummler (1969) cites the need for trainers to change their pre
sent conception of their roles to one of "solving human performance
problems to assist the organization in meeting its goals."

Rummler

further contends that trainers today are technicians, people who
apply a technique.

He states, "If training is ever going to develop

into a useful force in the organization, the trainer is going to have
to become a technologist.

A technologist applies a science.

He

engineers."
The alternative to a trainer functioning as a technician and pul
ling out a technique from his bag of tricks is to supply the trainer
with a technology and an approach.
human behavior.

The approach —

The technology —

the science of

a systems approach (Rummler, 1969).

Steps in the Systems Approach

Malott (1971) specifies six phases to systems analysis that are
readily adaptable to any effort to change behavior.

Step One:

Analyze the Existing Situation

The answers to many questions must be found in the area where a
problem is thought to exist.
problem?

Why do you say you have a performance

What events lead you to draw such a conclusion?

that's not being done that should be done?

What is it

The problem must be stated

in terms of specific behavior that can be measured.

"Attitude"
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problem?

What does he do that makes you think he has an attitude

problem?

He shows up late for work everyday?

able behavior to work with.

Here we have a measur

At this point a performance analysis

(Praxis, 1970; Feeney, 1971; Mager and Pipe, 1970) should be con
ducted to determine the most probable cause for their performance
deficiency.

Does he know what time he is supposed to be at work?

Has he been on time in the past?

If the answer to these questions

is "yes," the problem is not likely a Deficiency of Knowledge, since
he has performed in the past.

Had the answer been "no," the solution

may have merely been to inform him of the correct time that he is
supposed to be at work.

This is hardly a case for additional train

ing, yet, had we tried to takle an "attitude" problem, the solution
prescribed by a typical director may very well have been a costly
training program.
execution.

The solution along with the problem can be found in the

same place —
for work?

The problem most assuredly is a deficiency of

the environment.

What happens when he shows up late

Is there any consequence for tardiness?

Is there a more

favorable consequence for showing up late than early?

In the absence

of consequence for showing up on time or not showing up on time, the
result is that there jLs^ a more favorable outcome for showing up late.
Since being late means less time to work and being on time means
nothing lost, nothing gained —

that is, except for more time to work;

it is in his favor to arrive late.

The solution, of course, is to

rearrange the environmental consequences so that it makes a difference
to him what time he shows up.

The difference must be either a favor

able outcome for promptness, or an unfavorable one for tardiness.
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either case, the outcome must outweigh the benefits gained from
arriving late.

Step Two:

Specify Attainable Objectives

The second step in the systems analysis is to specify attain
able objectives.

When a change is successfully completed, what will

he be doing now?

Has anyone else performed at that level?

what makes you think he can do it?

If not,

When a worker has some reason

able^- standard or criterion level to reach, an automatic consequence
for performing is created.
is usually rewarding.

Reaching criterion or standard performance

Failure to reach criterion usually is not.

Of

course, here too we must be sure that we don't reinforce not reaching
criterion.

By not following good performance with some favorable

outcome (e.g. "Good job!"), the consequence for performing well was
that he worked harder!

For effective performance, the manager must

provide specific objectives, feedback, and rewards.

Step Three:

Design the System

Step three of the systems approach is to design the system based
on providing consequences for the specified behavior in an attempt to
accomplish the objectives set forth in step two.

When consequences

for behavior are provided, a contingency is established in the form
of an "if . . . then" relationship.

The ultimate behavioral system

^Many psychologists set performance criteria at or above 90% ef
fectiveness but below 100% since no one is perfect.
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is one which maximizes the probability that the specified behavior
occurs with consistency and at criterion level of performance accep
tability.
goal.

The behavioral approach employs contingencies to meet this

A contingency is stated some form of:

THEN the following consequences will result."

"IF the behavior occurs,
A behavioral system

specifies these behavioral objectives, contingencies, and consequences
in a systematic, controlled method of application that maximizes the
probability that desirable performance will occur and undesirable
performance will not.
A contingency that most workers are accustomed to is "good work
will lead to a promotion."

This can be stated more precisely as:

"IF I do good work, THEN I Will be promoted."
It is becoming more apparent that the major fault with any system
is the failure to provide some provision for its survival.

Even the

best behavioral system may fall by the wayside after a short period
of success if there is no method for keeping it running.

Again, the

way to maximize the probability that people will perform —

in this

case, to maintain the system, is to design an additional behavioral
system.

As redundant as that sounds, the concept is to incorporate

into the original system a maintenance sub-system.

The only objective

of the maintenance sub-system is to keep the original system from
expiring as a result of a lack of consequences for those responsible
for running it.
A maintenance sub-system is designed specifically to maintain
desired performance once it has already been acquired by means of
the original system.

Consider the behavior of automobile driving.
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The novice driver usually must complete a qualified driver training
course, pass a written exam on the laws of the road and demonstrate
his driving skills on a road test before he can obtain a drivers li
cense.

Once he has demonstrated good driving behavior he is rewarded

with the privilege to drive by the system which is responsible for
the acquisition of good driving behavior which includes abiding by
the traffic laws.

However, a second system or sub-system is designed

to maintain that behavior.
Most states operate a point system which consequates poor driving
behavior on the part of the motor vehicle operator.
according to the severity of the poor driving.

Points are issued

Ultimately, too many

points means the operator's license is revoked.
Regardless of how well the maintenance system is designed, it is
easy to project the outcome of no maintenance system at all.

For ex

ample, good driving behavior would rapidly diminish shortly after its
acquisition.

Step Four:

Implement the System

The fourth step is to implement the system.

When the system has

been fortified with a design for maintenance it is time to put it into
effect.

Of major importance at this stage is that everyone involved

can demonstrate the ability to state the expected performance and the
consequences; or plainly, everyone must understand how the system
will be run in terms of how they are to be involved.
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Step Five:

Evaluate the System

When the system is in effect, it must be evaluated in terms of
how well it is meeting the objectives it was designed to accomplish.
If they are not being met, make changes.
is wasted time and effort.

A system that is not working

Are the desired performances being emitted,

or is there at least improvement in that direction?

If not, are you

certain that the consequences are being applied?

Step Six:

Recycling

This change is often necessary in the maintenance aspect of a
system and it should not be overlooked.

If you find that the system

is not accomplishing the objectives, the first five steps should be
repeated.

The sixth and last step of systems analysis then is recy

cling through all of the steps as often as necessary to accomplish
the objectives of the system.

Solving Performance Problems - Another Outlook

Lest the idea of solving performance problems in business and in
dustry be likened to the concept of improving performance merely for
the sake of increased profits and/or production at the sole expense of
the workers, it should be noted that another concern of applied beha
vioral technology is the worker himself.

In our society, the labor

movement has represented the cause for the preservation of man's
"Freedom" with respect to the exploitation of the working class.

While

it is beyond the scope of this study to reflect upon and take issue
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with the problems of management and labor, the interests of both are
and need to be supported for a viable economic relationship in the
business world.

It is certainly in the best interests of both to

have a work force that produces well and is satisfied with their
jobs.

While such a state may seem inconsistent to many, it is not

beyond reality.

But whether or not such a situation can be obtained

in whole, any approximation is certainly desirable.

The problem of

job satisfaction is one that has been pondered by a growing number
of institutions, not the least of which has been the Department of
Health, Education, and Welfare which is becoming more interested in
the problems of the American worker.
The cause of the American worker deserves much the same support
from practitioners of the principles of human behavior that is grow
ing in the area of mental health and correctional institutions, for
these problems might reasonably be attacked where they often begin —
in the factories and offices of America’s businesses.

The humaniza

tion of many blue and white-collar jobs could very well be found in
the timely introduction of a behaviorally designed system of feedback
and rewards.

Job "satisfaction" can be operationally measured by

such work performances and behaviors as:

arriving at work at the

proper time, the frequency of complaints, the amount of work output,
the quality of work outpilt,' absenteeism, and the frequency of management-employee related grievances.

All of the above have been

successfully managed by behaviorally designed systems in a variety
of situations.

These data indicate that problems associated with
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the above situations and events have been significantly reduced in
many instances by merely introducing a system of information chan
nels which provide the worker with feedback on his performance.

In

herent in many feedback systems is a source of automatic rewards and
punishers.

When performance is consistently followed by feedback,

a consequence is provided that is most likely to have some effect on
future performance.
into the system.

Feedback by definition is information "fed back"

The information is unbiased.

Thus, feedback is a

source of information across a continuum from poor results to ex
tremely good results.

Depending upon where a criterion or standard

of performance is placed along that spectrum, the feedback may serve
as a reinforcer or a punisher.
According to the principles of behavior, when behavior (work
performance) is followed by a stimulus (feedback) that results in an
increase in the rate of that behavior or the probability of the be
havior reoccurring, that stimulus is a positive or negative reinforc
er.

Conversely, when that behavior decreases in rate or the probabil

ity of the reoccurrence of that behavior decreases when followed by
the stimulus condition, the stimulus is a positive or negative pun
isher.

In both cases, the distinction between positive and negative

depends on whether the stimulus that has controlled the behavior was
presented (positive) or was already present and removed (negative)
contingently upon the occurrence of the behavior.

For example, feed

back of above criterion performance presented after that performance
is a likely positive reinforcer.

Good performance that results in
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that worker earning an extra coffee break and thus removal from a
stimulus situation (work) may be negatively reinforced.

Whether

these rewards of positive feedback and escape are reinforcers de
pends upon a resultant increase in the rate or probability of that
behavior.
As reinforcers are defined as stimuli that when presented or
removed contingent upon behavior result in an increase in that be
havior; punishers are defined as stimuli which when presented or re
moved contingent upon behavior result in a decrease in that behavior.
For example, feedback which consists of sub-par performance reports
(stimulus presented) after sub-par level work is a punisher when that
sub-par level work decreases.

Generally speaking, reinforcers in

crease behavior and punishers decrease behavior.

This feedback,

depending upon a resultant increase or decrease in the performance
it follows, may be a reinforcer or a punisher.
The general form of control that our society uses today is pun
ishment.

Our penal codes, classroom practices, and family rules are

basically formal methods of rule by aversion.

Since punishment or

aversive control is an effective method of controlling behavior and
is generally the most simple form of control to implement, its use
in business has been universal.

However, there are some side effects

of the use of punishment to control behavior which, in many cases,
may greatly outweigh the advantages for using it.
cites some of these side effects.

Skinner (1968)

Often they may appear as in the

following:
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1. When behavior is punished, a specification of unde
sirable consequences for undesirable behavior is indica
ted; however, no specification for desired performance is
outlined. In cases where new jobs are being learned,
punishing an employee for a mistake may tell him how not
to perform but it does not specify how he should perform.
2. Someone who is punished for performing is likely to
perform less. Punishment may result in a decreased rate
of activity even with respect to behavior that is only
minimally related to the punished behavior. When the
employee's suggestions are ignored or when he is punished
for giving them ("That's a dumb idea, you must be crazy
for even thinking that would work!"), the employee will
probably never make a suggestion again, even when encour
aged to do so ("Why don't you guys ever put anything in
the suggestion box instead of complaining all the time!").
3. A very common behavior that results from punishment
is aggressive behavior. When an employee is punished,
he often will display aggression toward the person who
does the punishing. Often the aggression will generalize
to the company itself and will result in the employee's
performing destructive acts, intentional poor performance,
absenteeism, pilferage, and other very common discipline
problems. In any event, aggressive behavior is generally
incompatible with desired performance.
4. When punishment is used, it must be used effectively and
consistently. When performance is followed by punishment
to some and not to others, or when administered on some in
stances but not on others, a precedent is set for the em
ployee to "see what he can get away with." When a mild
warning is substituted for the delivery of the punisher,
the employee will soon learn that he can at least get away
with it once without harm. Since it is very difficult to
spot every occasion where the punishing consequence should
be delivered, the chances of it being administered effec
tively and consistently are remote and these outcomes may
become very probable.
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Alternatives to Punishment

A very practical alternative to punishment or aversive control
is positive reinforcement.

Combined with a system of feedback, re

inforcement, or rewarding good performance is a very effective tech
nique of management.

Unlike punishment, reinforcement for good work

clearly specifies a desired performance.

The acquisition of new

skills become much easier when performance is specified, observed,
and reinforced.

When the learning process is developed around re

inforcing improved performance to a terminal or criterion level, job
training becomes easier and more effective.
Typically, when a new job is learned, the worker begins to ex
periment with management by trying to find out how much he can get
away with.

There are generally few checks on his performance after

he has initially demonstrated the ability to perform the job.

Once

management is convinced that an employee is able to perform correctly,
it automatically assumes that he will continue to perform at this
same level because "that's what he is being paid to do."
A far better system for training is one where frequent checks
are continued even after the job has been learned and are only reduced
gradually after a substantial period of time.

Even then, unless the

performance is monitored at frequent intervals, it is likely to receed to a very minimal level —

or one which the employee feels he

can get away with.
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Types of Reinforcers for Workers

The types of stimuli or events which may serve as reinforcers
to workers are as varied as the types of workers themselves.
Work in America (Special Task Force to the Secretary of Health,
Education, and Welfare, 1972) states that most workers today are
satisfied with the pay that they earn, citing it as "a just wage."
Assuming this to be a reliable estimate of worker opinion, other in
centives are necessary to obtain a boost in job performance.

Some

very powerful reinforcers may be found as a result of observing the
Premack Principle which states that a frequently emitted behavior may
serve as a positive reinforcer for a less frequently emitted behavior.
Some of the more common types of reinforcers for workers are described
in Table 1.
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Potential reinforcers for workers.
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C O M M O N REINFORCERS FOR WORKERS

Reinforcer

Example

Bonuses

Extra pay for work above criterion

Fringe Benefits

Profit sharing, company car

Promotions

Opportunity for advancement made
contingent upon reaching a pre
determined level of measurable
performance

Environmental Change

Improved physical surroundings

Time Off

Coffee breaks, early dismissal, days off

Social Reinforcement

Verbal praise, publication notices

Titles

Increased authority, official titles,
greater responsibility, name plates on
doors, desks, personalized stationery

Assistants

Secretaries, assistants, clerks

Strategy Meetings

Opportunity to discuss conditions
with superiors in an operations
research strstegy meeting
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OBSTACLES TO BEHAVIOR ANALYSIS

With the frequent misconceptions about behavior analysis and the
resultant criticisms, it is not surprising that the same type of cri
ticisms are voiced concerning applications in business and industry.
The most frequent of these are comments to the effect of:

"They are

being paid to do a good job, so they should do it," or "It used to be
that pride in one's work was enough of an incentive."

However true

these may or may not be, reflecting on the past or on what should be
but is not, does not solve the problem.

The solution may more realis

tically be a simple consequence for performance that does not already
exist.

If performance on a job doesn't really matter to the worker,

his efforts are most likely to be unacceptable to the employer.
one of a variety of ways to provide aconsequence

Any

to work performance

may well be an effective solution.
Another common objection to providing contrived rewards for ap
propriate or desired performance is amoral one.

To many people,

setting contingencies for behavior is just another form of bribery.
By definition this assessment is invalid.
him to do an illegal or immoral act.

To bribe someone is to pay

There is nothing illegal or

immoral about performing up to job standards.

From a less technical

aspect, the environment often provides rewards by itself.

A behav

ioral system merely attempts to provide a more systematic presenta
tion of consequences in a way that maximizes the probability of
desired performance.

\<
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A third objection to additional rewards is the claim by a great
many managers and employers that, "the more they (workers) get, the
more they want.

You give them an inch and they try to take a mile."

While this may indeed be a likely picture of things to come, it is
of no real problem.

First of all, there are a great many potential

reinforcers that are of minimal cost, yet are very effective.

Social

praise is one of these and is perhaps one of the more powerful rein
forcers.

Secondly, as long as reinforcers are carefully evaluated in

terms of cost and potential benefits before they are administered, no
one stands to lose anything.

It is also critical that they be admin

istered properly and subjected to frequent evaluation to determine
their effectiveness.
Lastly, there are those who oppose anything apart from tradition
al procedures.

These may be the toughest to convince.

It is probably

best that they see the results of behavior analysis in closely related
applications.

Even then this may not change their steadfast position

and the objective at that point may be to try for some immediate re
sults in an area which seems most likely to contain a high probability
of success, or at least appears to have a minimal amount of obstacles.
Unfortunately, these and many other obstacles do persist in
business and industry and their eradication may be dependent on both
time and successful applications of behavior analysis.

However,

with success being largely dependent upon the removal of obstacles,
it becomes a circular problem.

Added to the problem is that the

success of behavioral analysis is also greatly dependent upon provi
sions being made to provide for its survival once initiated.
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common dilemma is a fall-off syndrome in that at the initiation of
a system there is a great amount of enthusiasm which generally pro
duces good results and a healthy system.

But as the system requires

some degree of effort to keep running, this enthusiasm has a ten
dency to rapidly decline.

As previously stated, to defend against

the mismanagement or extinction of the system, it is important that
a maintenance system be designed along with the original system.

Obstacles in Relation to the Present Study

Many of the aforementioned obstacles were encountered in the
course of the present study, both in the attempts to gain access to
a project area and in the ensuing implementation of the study.
The initial project was to have been conducted in a troubled
brank office of a large bank in Kalamazoo.

The branch manager

described the problem as one of poor attitudes on the part of the
tellers and low morale.

The study was going to be a behavioral

approach to increasing the frequency with which bank tellers demon
strated the socially appropriate response of smiling, name recalling,
conversing with and thanking their customers.

These particular be

haviors were found to be desirable by the branch manager during a
lengthy discussion.

Further into the discussion, possible designs

for a behavioral system to bring about the desired social responses
were raised.

In the following weeks, the manager was presented a

proposal for a systems design that was very much like the ones dis
cussed at the meeting.
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The system was to have both a short and long term objective.
The former being the immediate increase in the tellers emitting
the socially appropriate responses of smiling, name recalling, con
versing, and thanking their customers.

The latter was to be an

increase in "cooperative" behaviors among the employees such as
workload sharing, performance at or above proficiency levels, and
engaging in tasks beyond those expected.
The tellers were to be instructed to keep a checklist record
of each customer they serviced checking the appropriate "yes" or
"no" response for each of the four social behaviors as described
above after they had completed the transaction.

The checklist was

to serve as a "reminder" or stimulus for emitting the response, a
''reward" or reinforcer

for

having emitted the response and

to both the teller and

the

manager on her performance.

The evaluation of

feedback

the system was to be carried out by randomly

questioning 300 of themost frequent customers by means

of a short

questionnaire sent by the bank directly to their homes with return
postage.

The questionnaires were to be sent at the beginning, mid

point, and end of the study to a different group of 100 customers.
The long-term objectives were expected to be. accomplished as a
"by-product" of achieving the increased social behaviors under the
normal conditions of the bank's operations.

However, the manager

did not seem to approve of the plan when it was described on paper.
It became apparent that she had lost interest in a behavioral system
or else had some sudden reservations about some of the techniques that
were to be included in the system.
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Again in search of an area in business or industry in which to
conduct an experiment in applied behavior analysis, it had been de
cided to survey the students in the Psychology Department of Western
Michigan University for possible contacts with managers.

A question

naire was distributed which asked of the students if they knew of a
local business establishment that might be receptive to such a study.
Of over 500 questionnaires passed out, eight of them were returned
with positive leads.

Of those, the most attractive setting was at

a local paper mill operated by a large national paper corporation.
The training division manager at the mill was willing to co
operate and it was found that there would be no apparent resistance
from the higher levels of management to a student project since a
number of Paper Technology students had run projects there in the
past.
When the training manager learned that the study might be con
ducted in more than one area, he suggested contacting a former em
ployee who was now working at another nearby paper company.

Shortly

thereafter, at a meeting with the Manager of Organizational Develop
ment at the other company, who had read about the accomplishments
of behavior analysis at Emery Air Freight, another possible study
area was obtained.
lived.

However, that apparent accomplishment was short

At another meeting with the manager of operations, it was

learned that a large training program was to be initiated.

The mana

ger gave this as a reason for not approving of a student project.
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Areas Where Study Was Conducted

In spite of the aforementioned obstacles, the present study was
carried out in part in four different areas of business and industry.
Aside from the paper mill, studies were also performed at a restau
rant in Plainwell, Michigan; a large grocery store in Battle Creek,
Michigan; and at a second restaurant located in Kalamazoo.
Each of these areas was experiencing a performance problem with
some of their employees.

Each of the areas had tried to solve these

or related problems in the past with little or no lasting improvement.
In some cases, the problem may have been misidentified and in others
the solution for an appropriately identified problem may have been
misconceived.

Still others may have been attacked with a viable

solution and had short term success only to fall by the wayside for
lack of a maintenance system to keep them operating.
The following sections will describe the four project areas and
explain why only one of them was selected for this study.

In keeping

with the systems analysis approach, each of the areas will be described
below, followed by the six steps of systems analysis that were to be
implemented.
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THE APPROACH:
SYSTEMS DESIGN FOR SOLVING HUMAN PERFORMANCE PROBLEMS

Paper Mill

Step One:

Analyze the Existing Situation

The problem area that was presented at the paper mill was a
five-man paper cutting crew.

The crew manned a machine that took

paper from two ton rolls, cut it into stacks or "reams" of 500 sheets
of 8 1/2 x 11 inch paper, wrapped each ream, and sealed the reams into
cardboard boxes for shipping.

Although highly automated, the process

required an operator, a packager, a helper, and a utility man.

The

machine was also capable of punching small holes along the long edge
for binding.

In addition, the crew members operated another machine

that drilled standard holes in the paper for notebooks; however, this
was a separate process that was done only when the cutting machine was
not operating and only when an order for that type of paper was re
ceived.
The manager of the operation claimed that the daily output of
reams was below the amount that had been achieved in the past by pre
vious crews.

He cited reports which showed that his crew was cutting

and wrapping 3 - 5
handled 8 - 1 0

tons per day while previous crews had usually

tons per day.

While he admitted that members of the

present crew were relatively new, they had nevertheless gone through
a long period of on-the-job training with the supervisor and the men
they had replaced.

However, there had been days where the crew had
24
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reached the 8 - 1 0

ton per day mark.

the manager admitted that the 8 - 1 0

In addition, when questioned,
ton standard was never an of

ficial one and thus the crew had never been given any type of goal
or criterion to try for.

Although the supervisor turned in a daily

production report that included weight and ream outputs, the crew
never saw them.
This series of questions led to the conclusion that the problem
was not a deficiency of knowledge but rather a deficiency of execu
tion since the crew knew how to perform and had performed well at
times.

With no standard level specified and no feedback on perform

ance, the probability is very high that performance deficiencies are
of execution in nature.

Step Two:

Specify Attainable Objectives

In order to specify attainable objectives it is necessary to
measure the performance as it occurs at the present time; or, to
establish the baseline rate.

Without a baseline rate of performance,

the objective level may be set unreasonably high or low.

The employ

ees may be performing at that level right now, or even above that
level.

Without determining the present level it is very possible

that the objective level would be set so high that it becomes unat
tainable.
The performance that was to be measured on the paper cutting
machine was the amount of time that was spent in production each
day and the number of reams of paper produced.

Each of these figures

were already being obtained by the supervisor on a- daily basis.
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However, the recording procedure was not accurate enough to use for
the present study.

At the end of the day the supervisor would esti

mate the total amount of "down time" or the time when the machine
was not cutting, wrapping, and boxing reams of paper.

The reams of

paper produced and the weight of the paper being processed was re
corded on a daily log sheet.

However, it was found that those pro

duction figures themselves were not accurate measures of work output
in that they failed to account for the number of rolls of paper being
run at the same time (it varied from 1 to 3 rolls) and the width of
the paper on the rolls.

The output had to be measured in terms of

a ratio of reams produced over the product of those two variables in
order to obtain a controlled form of measurement.

Therefore, the

following formula was used to measure the efficiency per run:
Number of reams produced

2

(number of rolls x number of trays )

At the end of the day the number of reams produced per run were
added to give a total number of reams produced per day.

The down time

recording system was also felt to be inadequate for the study and
steps were taken to improve it.

An "operator record sheet" was de

vised upon which the operator of the machine was to record the exact
times that the machine was stopped and restarted and the explanation
for the stoppage in production.

The operator also coded each occur

rence of down time to reflect whether it was an unavoidable mechanical
malfunction or a normal stoppage in production for such activities as

Number of trays equals the number of times the size cut width
(e.g. 8 1/2 x 11) can be divided into the actual width of the paper
on the roll. The trays hold the stacks of paper which are cut at the
same time.
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reloading, adjusting, and setting up another run.

These latter

reasons for down time were largely worker dependent.

While the

machine must be reloaded and readjusted, the time it took for such
operations was dependent upon worker performance.

This measure of

down time that was not due to a mechanical malfunction was the second
dependent variable to be measured in the study.

Further, it was ex

pected that the total number of reams produced per day would increase
as a function of decreased down time.

These/indices as means of per

formance measurement were developed with the aid of the production
manager.
It was, in fact, the production manager who thought that the re
duction of down time was a goal that they would like to achieve.

He

indicated that past performances of crews working on the same machine
had been able to produce 10 tons per day which was equivalent to ap
proximately 4,000 reams of 8 1/2 x 11 inch paper with no more than
20% of the total available production time being down time.

Since

this had been achieved before, it was determined that equivalent mea
sures of work performance were reasonable and attainable objectives
to set for this study.
After a period of seven weeks, however, a baseline rate for the
paper cutting crew, which was representative of the crew's actual per
formance, had not been attained.

The reasons for this were physical

problems which developed in the work setting which made a controlled
situation unattainable.

At the onset of the baseline period, a new

addition to the machine was introduced because of a request for a
specially punched edge on the paper for binding purposes.

The
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operation was shut down while this piece of equipment was installed.
When rebuilt, the machine began to jam at a very high rate, which
resulted in an extremely large amount of mechanical down time and
a very poor production of reams.

The trouble was thought to be in

the timing mechanism of the machine caused by the addition of the
special equipment.
Another difficulty that was encountered was the credibility of
the data.

As described in step two, two measures of performance were

observed, production output and down time.

Logically, it was expected

that there would be an inverse functional relationship between the two
measures with the amount of production increasing as the amount of
down time was reduced.

However, this effect was not shown in the

data recorded during the baseline period.

When the two measures were

superimposed, the inverse relationship only infrequently occurred.
There appeared to be two possible conclusions to be drawn; first, the
measure of or recording of performance output was inaccurate or sec
ondly, the measure of or the recording of down time was inaccurate.
Both measures were re-evaluated in terms of how well they were
reflecting actual performance and, also, in terms of how well they
were being recorded.

With the aid of the production manager, it was

determined that the more probable conclusion was the reporting of
the down time was not accurate.

This reporting was being done by

the operator of the machine whose duty it was to oversee the entire
operation of the machine and the crew and to stop and restart the
machine when necessary.
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When the operator was questioned, he indicated that his re
cording down time generally was very accurate; however, with the
recent deluge of mechanical problems he was experiencing with the
machine, it was becoming more difficult to be accurate.

Closer ob

servation revealed that at times it was physically impracticable
to record exact times because of the frequency of paper jam-ups.
When the machine had finally begun to operate correctly, man
agement had decided to expand the operation into an additional shift
to meet greater demands for the product.

The work crew was divided

among the new employees to train them at their new jobs.

As is cus

tomary, some of the new employees quit their jobs during the training
period which necessitated even more shifting of employees.
Upon learning that a third shift was being formed and with the
advice that it would be an extended period of time before the opera
tion would return to normal, it was decided to discontinue the study.

Kalamazoo Restaurant

Step One:

Analyze the Existing Situation

The restaurant in Kalamazoo is part of a large building which
also houses a popular young adult night spot.

The restaurant general

ly attracts a capacity lunch crowd of local business people.
is moderate in price with a wide choice of items.

The menu

The management has

tried to establish the restaurant as a family restaurant with an at
mosphere comparable to the more higher priced dining areas in the
local area.
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The problem was a typical restaurant management problem.

The

management claimed that very few desserts were being sold and that a
previous attempt to sell more wine had only-been mildly successful
and has since all but diminished.

A closer observation showed that

the waitresses were not consistently asking the customers if they
could bring them a cocktail with their meal.

The management had gen

erally tried to keep only the "better" waitresses who had managed to
somehow prove their abilities above some ill-defined management stan
dard of performance.

In a personal conversation, the manager defined

his management technique as "rule by an iron fist over their heads"
which was interpreted to mean ruling by aversive control —

giving

negative feedback and punishment for unacceptable performance.

Fur

ther, the manager stated that he always found some way to rid himself
of the waitresses whom he felt were below standard.
It became obvious that the waitresses were indeed capable of per
forming well and had done so in the past.

Also, the manager's "weed

ing out" policy had produced a group of waitresses that were at least
"efficient" in his eyes.

It was presumed that the waitresses did not

need any additional training, but rather a more effective method of
management was needed to insure that they would suggest more when
they serviced the customers.

The manager had agreed that to suggest

more was the best way of selling more.

Step Two:

Specify Attainable Objectives

The means of measurement to use in determining whether the
waitresses were selling more at the Kalamazoo restaurant was the
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average amount "of “money spent per customer and the average amount
per check.

It was learned that these two indices remained very

constant when compared on a daily basis with the same day over pre
vious weeks.

Though the day to day averages throughout the week

varied quite extensively due to menu differences, the averages for
Mondays were quite close, as were Tuesdays, and so forth for the
successive weeks.
With an overall menu change or price changes, it was decided
that a significant increase in either the average dollar per customer
figure or the average amount per check would reflect an increase in
additional items sold.

Due to the large numbers of customers per

day, it was not possible to scan each check individually for a tally
of the specific items sold.
The average dollar per customer figure was obtained by simply
dividing the total dollar amount of the daily checks by the number of
customers served that day.

Similarly, the average dollar value per

check was obtained by dividing the same total dollars per day figure
by the total number of checks.
A baseline rate was obtained for a period of three weeks.

It

was found that the average dollar amount per customer and per check
were not as consistent as had been anticipated.

The averages for the

same day over the three week period varied by as much as 75q for the
average per customer figure and by $2.31 for the average per check
figure.

It was feared that this variance would mask improvement

measures on the part of the waitresses.

For example, had the wait

resses sold one dessert (approximately 50q) to each customer on a
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particular day where the average dollar per customer figure may
have varied by 75q, as was

seen to happen during thebaseline per

iod, those sales would not be reflected in the data.

The same

would be true for the average per check figure.
The method of using average dollars per customer and per check
as sales performance measures may very well be effective in an es
tablishment where those data ordinarily differ for the same day over
a period of successive weeks by a very small amount.

That variance

should be so small that even a slight increase in sales would be
clearly noticed.

It was determined that this method would not pro

duce reliable sales performance measures.

It was theorized that the

great amount of variance may be due to the very large selection of
items on the menu and consequently to the wide range of prices for
the items.

If this were the case, then a suitable establishment where

this method might be used would be one that had a very limited menu
or a very specialized menu as a beef house or a fast

food restaurant.

Other methods of data collection that were suggested were either
impractical due to the large number of patrons or were unsuitable to
the management and the effort was discontinued as a project area.

Supermarket

A large supermarket chain with stores throughout the country
had been applying behavior analysis in their management training.
They had been using behavior analysis as educational technology in
their training process and were also teaching the concepts to the
trainees as management technology that they might employ in their
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own job settings.

The final exam for the trainees in a district

manager training program was a detailed report analyzing potential
problems in assigned store outlets.

Each trainee was given two

frequent management problems and was assigned a store to investi
gate.

The problems may or may not have existed.

It was for the

trainees to determine whether it was a problem, and if it was, to
design a solution.

The problems were generally related to employee

performance and the trainees were given problem analysis and perfor
mance analysis worksheets to help them determine their results.
One trainee found that a performance deficiency existed in his
assigned store with respect to price marking.

After a random sample

of products in different areas of the store, he found that the items
were deficiently marked by the persons responsible for the marking.
Examples of deficient price markings were items which were:

not

priced at all, illegibly priced, double priced, mispriced, or priced
in an improper location on the item.

The trainee found that this

deficiency existed on 8% of the items sampled.
the supermarkets was a maximum of 2% deficiency.

The standard set by
The trainee de

signed a system to obtain a 6% increase in price marking efficiency,
however, the implementation of the system was not a part of the exam.
The training representatives were interested, however, in using
a similar system to remedy the same problem for purposes of this
study.

Fortunately, the trainee who worked with the problem became

district manager in the region closest to Kalamazoo which made the
study more feasible.
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Step One:

Analyze the Existing Situation

The study was conducted at a large food center in Battle Creek,
Michigan.

The store manager reported that the same problem described

in the district manager's report also existed at his store.

The

latest price sampling revealed that the store had a 5.5% deficiency
in price marking.

This figure suggests that the problem was not that

the employees didn't know how to price correctly.

The problem was

more realistically one of executing a previously learned response.

Step Two:

Specify Attainable Ob.jectives

It had been a policy of the main offices to conduct a periodi
cal sampling of grocery items to find examples of price marking errors
in all of the stores.

The most recent survey at the Battle Creek

store had found that 5.5% of the items checked were found to have
been mismarked.

These errors represented loss of valuable time to

correct them and possible loss of profits when the wrong price was
charged for the item.
The survey had shown that this performance deficiency had ranged
from 9.5% to 9% in the store's sampled in the district on that occa
sion.

The standard set by the main office was 2% deficiency.
The method of data collection that had been used by the stores'

main offices to determine price marking performance was a sampling
procedure.

The representative would randomly inspect the price

marks on a fixed number of products.

However, the areas in the

store in which the sampling was conducted were not randomly determined.
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Rather, the representative followed a standard sampling sheet which
outlined various categories of merchandise throughout the store.
Consequently, over a period of inspections it would be conceivable
for the store's employees to determine the areas of concentration
on the part of the representative.
This sampling procedure was also very time consuming as a total
of 1,000 items were inspected throughout the store.

Since one of

the techniques which was to be used in this study was frequent feed
back generated from frequent data collection, it was apparent that
this sampling procedure would not be feasible as a means of obtaining
performance measures.

In addition, these data may not have been re

liable due to the employee's forecasting of the inspection areas had
the method been used for the purposes of this study.
With the aid of the store manager, a different method of data
collection was designed.
gatherers.

This method utilized the cashiers as data

The manager suggested that the cashiers would be the most

likely source of reliable data since the inspection of price markings
was part of their jobs.

It was decided that each cashier would be

told to tally each occurrence of mismarked prices on a 3" x 5" card
which was taped to her cash register.

The cards were to be taped

each morning and collected each evening by the head cashier.

While

the cashiers might not be expected to record the mismarkings with
100% accuracy, it was conceivable that their recording would produce
reliable data from a large sample of the population of store items.
In addition, the store manager had used a similar method before and
had thought it was an effective method of obtaining mismarking data.
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The measure that was used was a percentage of items mismarked
over the total number of items handled by the cashier.

The exact

number of items handled by the cashier, however, was not available.
The cash register gave a figure of how many customers passed through
the lines, but the number of items per customer had to be found.

A

call to the Supermarket Institute in Chicago, Illinois produced a
solution to the problem.

The Institute gave statistical data which

showed that the average number of items that a customer takes to
the checkout lanes is 13.3 items.

By multiplying the number of cus

tomers per day by 13.3 an average number of items handled per day
could be obtained.
The recording system was implemented for three weeks.

The per

formance deficiencies of 0.2%, 0.18%, and 0.18% were all well above
the criterion of 2% which was set by the stores' main offices.

With

no other feasible alternatives of data collecting available at the
time and the criterion of 2% deficiency becoming a questionable stan
dard, the data were assumed to be credible with the result being no
apparent problem with price marking.
intervention was necessary.

Therefore, no cause for further

Feeney warns that when the technique is

treated as a solution in search of a problem, a high failure rate is
almost a certainty.
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Plainwell Restaurant

Step One:

Analyze Existing Situation

The Plainwell restaurant is a well established restaurant just
outside of the small two of Plainwell, Michigan.

The restaurant

has a very rural atmosphere and once served the carriage trade be
tween Kalamazoo and Grand Rapids in the 1800's.

Its patrons are

about equally divided between Plainwell residents and Kalamazoo
travelers.
The owner-manager of the restaurant was not satisfied with the
amount of menu items being sold to the customers in addition to the
regular dinner items.
wine, and desserts.

These "extra" included cocktails, appetizers,
He cited the waitresses' failures to be more

"salesminded" as the primary reason for this situation.

He felt

that he would like to see them become salespersons rather than just
servicepersons.

Since the waitresses are more directly involved

with the customers than he could often be, the success of his business
was very much in their hands.
Although there is usually a high turnover rate with waitresses,
most of these waitresses had been employed for a number of years.

In

addition, the more experienced waitresses were permitted to work a
much greater number of hours per week.
The manager contended that he tried to hire experienced waitresses
who generally needed very little training.

After a few weeks of learn

ing the system and the menu items, they are usually well qualified to
serve the customers.

However, it takes constant pleas from the manager
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to get them to "sell" the items.

He stated that when he specifically

asks them to suggest a particular item on a given night (or "push" an
item), they usually respond very well and the sales are generally
very good.

He, therefore, contended that the more the waitresses

"suggest" the more they sell; and since they had sold more of certain
items, they therefore knew how to be salespersons.

In addition, the

manager had recently held a wine tasting party in order to familiarize
the waitresses with the various tastes and names.

The problem was ap

parently a deficiency of execution and the solution was conceived to
be in the area of executing an already learned skill.

Step Two:

---

Specify Attainable Objectives

When asked which of the extra items on the menu he would be most
interested in increasing, the owner of Plainwell Restaurant felt that
his wine sales were most in need of improvement.

He stated that his

wine sales averaged about 8 to 10 bottles per week, but had at times
been up to 20 bottles per week when he had tried to encourage the
waitresses to sell more.

He also felt that he would like to average

at least one cocktail per customer but admitted that this may have
been a very difficult goal to achieve since a large portion of his
clientele were rural citizens who were not generally accustomed to
ordering cocktails with their meals mainly because of their limited
incomes; this was most typical on Sundays when the "Country Style
Chicken" dinner, which has been very popular for years, is served to
a great many of these local customers.

This same reasoning was given

with respect to increased sales of appetizers.

In addition, it had
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been the policy of the restaurant to
dish of ice cream with every dinner.

include a relish tray and a
This fact would also have ap

peared to place some restriction on the number of other desserts
that were likely to be sold.

However, there still were a great

many travelers who patronized the Inn from different environments
with different histories of dining.

It was felt that an increase

in sales of cocktails, appetizers, wine, and desserts might be rea
sonable if the waitresses would suggest these items more often.
A period of six weeks during which baseline data was obtained
occurred prior to the initiation of the system.

The number of items

sold (dependent variables) before any changes were made was computed
in the same manner as was to be used

during the later phases.

So as not to be affected by thenumber of patrons nor

the dif

ferences among patrons, the dependent variables were computed as
ratios of the items sold per check and items sold per person on a
weekly basis.

For example, if 400 cocktails were sold during a

week when 500 persons were served on a total of 200 checks, the ratio
of cocktails sold per person would be 400/500 or .80.
cocktails sold per check would be 400/200, or 2.00.

The ratio of
Both indices

were used because each measure has some possible faults in that
the ratio per check figure may be subject to fluctuating average
number of persons per check figures (e.g. parties, individual checks)
and the ratio per person figure may be subject to age groups (under
aged to buy alcohol) and difficulties in determining the exact num
ber of persons per check.

In the case of wine sales, for example,

the number of persons sharing any of the different sizes of bottles
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is not easily determined.

Therefore, any apparent discrepancies

between the two figures may be due to one of these factors.
Table 2 shows the total weekly ratios for each of the four
items.

The ratios are shown as the total number of items sold di

vided by (a) the total weekly number of checks (ratio per check),
and (b) the total number of persons for the week (ratio per person).

Step Three:

Design the System

With the objective of having the waitresses suggest the extra
food items more often to the customers, a system was designed to
provide added prompts to the waitresses for the response of suggest
ing items.

The change made was the redesigning of the checks on

which the waitresses took customer orders.

The new check was the

exact size of the old one but featured a checklist across the top.
The checklist contained a box with an abbreviation for each of the
items that the waitresses were supposed to suggest with the custom
er's meal.

The order of the items was arranged on the check in the

usual order that they are suggested to the customer:
appetizers, wine, dessert, and after-dinner cocktail.

cocktails,
The checklist

appeared on the checks as in Figure 1.
The waitresses were instructed to place a checkmark in each
box as they asked the customer if he would like the corresponding
item.

They were informed that they were to check the box even though

the customer declined the item.

They were also told that the check

list was intended to help them recall whether they had asked or sug
gested the items and at which tables they had done so.

During this
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Table 2

Weekly totals for items sold, number of checks, and
number of persons.
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WEEK

CHECKS

PERSONS

COCKTAILS

APPETIZERS

WINES

DESSERTS

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

220
149
200
258
190
200
162
168
184
209
185
217
214
173
173
201
210
197
161
162
172
201
169
134
158
138
183
130
114
85
99
146

583
428
526
683
540
537
471
524
547
547
501
622
586
483
475
536
541

353
275
511
603
433
406
329
481
430
405
408
498
394
379
329
361
389
490
339
382
337
431
266
214
386
333
633
316
323
247
332
388

6
7
32
16
11
10
22
13
36
8
10
28
28
19
22
16
12
14
11
11
6
7

5
14
17
17
12
20
27
30
28
20
27
15
20
21
14
24
20
13
18
19
16
16
11
12
21
22
16
19
18
15
13

111

489
444
441
407
597
411
324
381
364
484
316
314
248
263
380

7
4
11
36
24
11
20
15
15
14

19
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45
51
102
79
36
65
42
47
38
58
29
66
61
81
40
68
74
62
108
52
29
53
31
65
57
51
47
75
53
32
60

Figure 1

Checklist prompts used in Phases 2, 3, 4, 6, and 7.
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stage, they were reminded that more sales meant higher tips for
them.
An additional component of the system was an incentive system
for wine sales.

The owner agreed to pay the waitresses a bonus for

each bottle of wine sold.

With three bottle sizes in stock —

full

fifth, half-bottle, and split bottle (l/20th of a gallon), the bonuses
were assigned according to the bottle size.

A full fifth was assigned

10 points, a half-bottle was worth 5 points, and a split worth 2.5
points.
The system was designed originally to redeem the points for
either cash or prizes from a catalog at any time.

Their points were

totaled weekly and posted on a chart above the waitress station.

The

points were worth 2d each and the prizes were priced at a comparable
rate.

The points were intended to serve as conditioned reinforcers

for selling a bottle of wine.

However, the waitresses decided that

they would rather have the points converted to cash and added to
their paychecks once a month automatically.

The points were nonethe

less posted on a weekly basis as feedback of their work.

Step Four:

Implementing the System

After a period of six weeks during which baseline data were taken,
the revised checks were introduced as Phase 2.

The waitresses were

told by the manager that the checklist was there to help them remember
to ask or suggest those items more often.
to suggest more was not uncommon.

Pleading to the waitresses

Additionally, it was usually the

case that at those times when the manager did make some selling plea
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to the waitresses, they typically sold more.

The problem, however,

was that this improvement was only temporary in that it rarely
lasted beyond the night that the selling plea was administered.
The waitresses were told that they were to place a check in
the appropriate box when they had suggested that item.

It was empha

sized that the checked box was to mean that the item was suggested
and did not necessarily mean that the item was in fact sold to the
customer.

While the dependent variable in the study was to be the

amount of items sold, the target behavior was the increased rate of
asking or suggesting on the part of the waitresses.

Clearly an as

sumption is made in that an increase in suggesting will result in
more sales.

This assumption is generally true in all phases of sales

and marketing.

While the possibility exists that the waitresses

could be suggesting more yet not selling more, that outcome would
be of less significance since it would represent a fairly high cost
of implementation with no apparent payoff.

It may be argued, however,

that in that situation the customer might feel he is getting better
service and is thus more likely to be a repeat customer.

This out

come would be more difficult to observe and thus, in itself, was not
a goal of the study.
The checklist period was initially seven weeks during which
time no consequences for checking nor any other behavioral techniques
were imposed.

The checklist was to serve as an added stimulus for

the response of asking or suggesting on the part of the waitress.
Since the response of asking or suggesting would be intermittently
followed by the sale of the item and consequently by a reinforcer
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(extra tip, praise, incentive), the checklist was to become a formal
prompt for that response.

As a behavioral technique, a checklist

increases the probability that the response which is to be completed
before being checked will occur.

The act of checking off items on

a checklist can be a very effective reinforcer for emitting the ap
propriate response.

The completion of a task is often a very rein

forcing moment both positively and negatively in that it means more
accomplished (positive) and less yet to be accomplished (negative).
Phase two of the system was the introduction of the wine incen
tive system.

During this period the waitresses were asked to continue

using the checklists but were told they would receive points for each
bottle of wine that they sold.
bottle size:

The number of points varied with the

10 points for a full fifth, 5 points for a half-bottle,

and 2 1/2 points for a split bottle.
The points were exchanged for cash automatically at the end of
the month and added on to their checks.

During phase two no visual

feedback (charts, graphs) was used in an effort to observe the behav
ioral techniques individually.

A chart or graph can be a very ef

fective technique in itself.
After a period of two weeks of checklists and incentives only,
feedback was introduced as the fourth phase of the system.

The feed-

fack consisted of a chart posted on a bulletin board near the wait
ress station.

The chart listed the names of each waitress and a
*

weekly record of the number of bottles of wine sold and the corres
ponding point totals awarded for each.

Here the waitresses could

observe both their weekly wine sale totals plus their accumulated
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totals for the month.

They were also able to see how their totals

compared with their fellow waitresses.

In this way, the waitresses

were competing with themselves and with their fellow workers.

How

ever, the competition for monetary rewards existed only with them
selves.

While some girls earned more, it was not at the expense of

the others.

While competition is generally considered a healthy

management technique, competition among employees for a single prize
can have very damaging effects in that cooperative acts (employees
helping each other) may be punished since helping another means less
chance to win the prize youself.

Such self-defeating systems should

be avoided.
Phase five consisted of the incentive plus feedback system with
out the checklists.

During this period the waitresses received the

monetary reward for selling wine but no checklist was provided for
suggesting wine, cocktails, appetizers, and desserts.
Phase six was the reintroduction of the checklists.
consisted of the same conditions as phase three:

Phase five

checklists, incen

tives, and feedback.
The seventh and last phase of the study was the removal of the
incentive and feedback system.

The only remaining condition of the

previous phases was the checklists.

This phase was identical in

conditions and procedure with phase two, and was intended to isolate
the checklist technique from the feedback and incentive techniques.
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Step Five:

Evaluating the System

The results of the system for each phase appears in Figure 2.
In evaluating the data, the median was chosen as the measure of
central tendency because of the few data points per phase.
Phases two through seven contained at least one of the three
behavioral techniques that were implemented:

a checklist, an in

centive contingency, and a feedback channel.

The techniques were

treated individually where possible by implementing them at dif
ferent stages of the study; thus, the necessity for seven phases.
The original hypothesis to be tested was that providing wait
resses with incentives for wine sales would result in more wine
sales than when no incentives were provided.

In addition, it was

intended to show that the incentives would maintain the responses
of asking or suggesting other menu items in addition to dinners.
The acquisition of the suggesting or asking responses was to be
brought about by means of the checklist procedure.
In evaluating the checklist procedure, phase two indicates that
implementing the checklist had a marked effect on the sales per check
and per person of appetizers and wine, but essentially no effect on
cocktails or dessert.

When the checklist was removed in phase five,

the performance of the waitresses decreased to near baseline for ap
petizers and wine.

When the checklist was reimplemented in phases

six and seven, the performance increased once again to near the high
level achieved during phase two.
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Figure 2

The ratio of items sold per check and per person as a
function of weeks with median ratio per phase.
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It was noted that while the waitresses were observed by the
manager to be suggesting more, they were actually checking the boxes
only 40 - 50% of the time.

In addition, when they did check the

boxes, it was generally the first two that they marked.

This may have

been due'=Cb the fact that the waitresses often did not have their
checks directly in front of them as they asked the last items on the
checklist.
It had been considered to place some consequence on the wait
resses' behavior of actually checking the boxes, however, this did
not seem necessary since it was the "asking" that was important.
Consequences placed on this behavior may have resulted in checking
but not asking.
In evaluating the effects of the incentive upon the waitresses'
behavior, phases three and four show that the incentives and the feed
back had no appreciable effect.

The performance in those phases was

no better than and in some cases lower than the level achieved in
phase two (checklist only).

This may be explained as the incentive's

failure as a reinforcing stimulus to maintain an already acquired be
havior.
Further evidence that the
can be seen in phase five when

incentive hadessentially

no effect

the checklist was removed and the per

formance dropped to near baseline level although the incentive and
feedback procedure remained in

effect.

When thechecklist was re

implemented with incentive and

feedback in phase six and without

incentive and feedback in phase seven, the performance increased to
a high level once again.

The increased performance on cocktail
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sales during phases six and seven are somewhat difficult to inter
pret at the increased performance had not been obtained in phases
three or four.

It may be argued, however, that the feedback of

poor performance during phase five had a punishing effect.

The con

sequence of less money during phase five may also have been effective.
No arrangement of independent variables seemed to have had much mea
surable effect on the sale of desserts.

It may be worth noting, how

ever, that for desserts sold, all of the phases which contained the
checklist procedure with the exception of phase two have higher medians
than the two phases without the checklist (phases one and five).

Step Six;

Recycling

When the original objectives are not being accomplished as seen
in an evaluation of the existing system, an effort should be made to
recycle through the previous five steps.
When the incentives did not appear to be increasing the wait
resses' performance, it was thought that another type of incentive
might have been more effective.

Several different incentive plans

which were outlined by a major national wine company were considered
for this study.

Among those considered were a lottery system where

waitresses drew for cash prizes for each bottle sold; a number of
competitive sales games; and a "mystery guest" where asking a ran
domly designated customer for wine earned the waitress a prize.

All

of these were judged undesirable by either the manager or the wait
resses when they were suggested.

The manager felt that the cost of

implementation would be too high, while the waitresses could not
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anticipate a high enough payoff.

In spite of the apparent short

comings of the existing system, it was nevertheless worthwhile to
both the manager and the employees.

In addition, the manager indi

cated that the use of the checks would be continued after the com
pletion of the study.
One possible improvement to the checklist procedure that might
be made is a more detailed checklist that provides a prompt for a
more detailed response, such as suggesting a type of wine or a type
of appetizer to accompany the meal.

In this way the checklist would

serve as an instruction device for proper suggestions on the part of
the waitress.
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DISCUSSION

Possibly one of the more significant aspects of this study was
the realization of some of the difficulties that may lie ahead for
the future implementation of behavior analysis in business and in
dustry.

Fundamentally, behavior modification or behavior analysis

as a method of changing behavior is largely dependent upon securing
a controlled environment in which to work.

This is especially true

when the effort is one in which a very parsimonious attitude is to
be adhered to in a scientific design.

As revealed in the present

study, obstacles can arise from any one of many different areas.

The

behavioral performance analyst must te prepared to contend with phy
sical interference such as that which was seen at the paper mill;
managerial apprehension similar to the bank branch office; measure
ment difficulties seen at the Kalamazoo restaurant; and over esti
mated problems, as were the food store's.
There are also some variables which play major factors in deter
mining the amount of sales that are very difficult to measure and
control.

For instance, it may have been that the increase in the

amount of tips earned by the waitresses overcame the smaller amount
that they received as an incentive in terms of its motivating or
reinforcing potential.

Again, it may have been that selling an

extra cocktail or a dessert resulted in less tips due to a slower
table change of customers.
However, the resulting effectiveness of the checklist system

55
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for appetizers and wines stands as an important outcome.

The check

list system is a very low cost method in that the printing of the
checks is the only expenditure necessary.

It may be the case that

the checklist can be included in the normal printing of checks with
out any extra cost.
The payoff for such a system in terms of increased sales greatly
outweighs the cost of implementation.

Table 3 illustrates the esti

mated dollar return for the increased wine and appetizer sales.
Although the incentive system was ineffective for the most part,
its value should not be taken lightly.

Incentive systems can be very

effective motivation techniques when the incentive that is used is in
effect a reinforcer.

The most likely explanation for the failure of

the incentive in the present study was that the incentive used was
not a reinforcer.

The lack of a reinforcing property of the incen

tive was most likely due to the quantity and not the quality of the
incentive.

It should not be concluded that money is an inadequate

incentive for the possibility exists that the amount of money was not
sufficient.

Yet, in this case and most likely in other cases, the

potential volume of wine sales may have been so low as to result in
the waitresses never being able to earn a significant amount of money.
It may be the case that the waitresses were in fact selling wine and
cocktails to a great majority of the potential population of people
that would buy them.

It is a certainty that a certain percentage

would never buy a cocktail or bottle of wine for any one of a variety
of reasons.
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Table 3

Estimated wine and appetizer sales increase and estimated
gross dollar return increase per week and per year.
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W I N E SALES

RATIO PER

AVERAGE
MEDIAN
AVERAGE
INCREASED
RATIO
NUMBER
SALES
INCREASE PER WEEK
PER WEEK

AVERAGE
UNIT
PRICE

ESTIMATED
GROSS
SALES
INCREASE
PER WEEK

ESTIMATED
GROSS
SALES
INCREASE
PER YEAR

CH E CK S

.064

191

12.22

$2.92

$35.68

$1,855.48

PERSONS

.023

515

11.84

$2.92

$34.57

$1,797.79

AVERAGE
UNIT
PRICE

ESTIMATED
GROSS
SALES
INCREASE
PER WEEK

ESTIMATED
GROSS
SALES
INCREASE
PER YEAR

APPETIZER SALES

RATIO PER

AVERAGE
MEDIAN
AVERAGE
INCREASED
RATIO
NUMBER
SALES
INCREASE PER WEEK
PER WEEK

CHEC KS

.085

191

16.23

$1.87

$30.35

$1,578.20

PERSONS

.03

515

15.45

$1.87

$28.89

$1,502.36
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